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Abstract 



PURPOSE:To make the profile of the entire MODEM thin and to accommodate the MODEM into an IC card 
together with its transformer function. 

CONSTITUTION:The MODEM is provided with capacitors 3, 4 connecting respectively to two signal lines at 
a telephone line side, interrupting UC voltage and passing an AC signal, a differential amplifier circuit A 6 
receiving a reception signal, and a differential amplifier circuit B 7 sending a transmission signal to a 
telephone line via the capacitors 3. 4. Then a reception analog signal is outputted to a data terminal 
equipment side by inputting a transmission signal of one of two signal lines at the telephone line side to a 
noninverting Input terminal 10 of the differential amplifier circuit A 6 and the other transmission signal to an 
inverting Input terminal 1 1 of the differential amplifier circuit A 6. an analog signal from the data terminal 
equipment is Inputted to the differential amplifier circuit B 7, the analog signal inverted with respect to the 
input signal and the noninverting analog signal In the same polarity with the Input signal are outputted to the 
capacitors 3. 4 respectively and then they are sent to the telephone line. 
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Japanese Patent Laid-open No. Hei 5-268372 

Laid-open on October 15, 1993 

Japanese Patent Application No. Hei 4-64265 

Filed on March 19, 1992 

Title of the Invention: Modem Apparatus 

Description of the Invention: 

This invention relates to a modem for transmitting and receiving data between 
personal computers through telephone lines. 

A conventional modem uses a line transformer which is large-sized, resulting 
in a difficulty in making a modem thin enough to be incorporated in a computer. Fig. 
3 shows the configuration of a conventional modem, wherein the numeral 100 
designates an exchange; 101 telephone lines; 102 a ring detector; 103 a hook switch; 
104 a line transformer for DC isolation; 105 a modem circuit; 106 a modem interface; 
107 an interface of a computer 108. 

Figs. 4(a)-4(c) are used to explain how a transforming function is achieved in a 
conventional modem. A line transformer shown in Fig. 4(a) can achieve DC 
isolation between the primary side and the secondary side. A repeater transformer 
130 shown in Fig. 4(b) can transmit an AC component to the secondary side without 
flowing a DC current through the primary side. Fig. 4(c) shows a pseudo-inductance 
circuit in which a DC loop is formed by active elements such as a diode bridge for 
keeping the polarity of an operational voltage of the pseudo-inductance unchanged 
regardless of a change in polarity of the telephone lines. A DC voltage is cut by a 
coupling capacitor C2 and a repeater transformer 142 transmits an AC signal. 

A line transformer, a repeater transformer and a loop coil are all large-sized 
components, making it impossible to allow an IC card to contain a modem including 
such a component. 



This invention eliminates a line transformer and instead uses capacitors and 
differential circuits to form a circuit having the functions equivalent to those of the 
line transformer. 

Fig. 1 shows a basic configuration of a modem 1 according to the invention, 
comprising a pseudo-inductance circuit 2, capacitors CI, C2, a transmitted signal 
cutting circuit 5, differential circuits 6, 7, a modulator/demodulator unit 8, a received 
signal outputting port 14 and a transmitted signal inputting port 15. 

Fig. 2 shows an embodiment of a modem according to the invention, 
comprising a pseudo-inductance circuit 20 and differential circuits 21, 22. 
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